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£Y< 1* X>Y) . In z Ga H N (0^Z<1) <D£otz25xM^ 3 9xiM^(D 

In. Ga^t^V\Al x Ga H N ( 0 <X< 1 ) i: U A>F^^^X^ 

<1) fcU *Tt;M^lC^nfeM^$:#^@^T\ Al^ifc(Yf) 0. 
3OT0OAl x Ga H N (0<X^0. 3) G a N©i^^tMt^* 
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O 20 /ci 3 K-^lT*GaNtttl X 1 0 18 / cm 3 fe&(D*cV V 7&ELT*%>$><D 
KttV. A 1 G aNtttl X 1 0 1 Vcm 3 3M^<Z)3f ^ U 7ig& b**#£>ftfcv\, 
■fit, A 1 G a N/G a N fctgft^ i: U I^r^yTfifi^^ 

tlSGaNf(D^(C#<^»$: K-^t^I hlC U> U7«H©gfe 

7&^iM»M^^&V*A 1 GaNl5:iit5fc^ HftfiSfc^r-v U TfcfcA 1 
G a N/I©fEJgte^tt1% A 1 G a Nltt/t> K3r-V ? ^:n*;i/3r- (D^Vn ^ =y 
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GaNCfiiflcS^S, G aN£g H %^{C&F^-*M#f£ F~ :/ b T V%<Z) 

T\ **MMCi:S*iry 7<DtfcSL£^tffcV% 0 G a N«» 



9 



&IiE#^ 10-3075872 



9-286304 



f«K:nI^«ftS:il«KIC F-^*f 5 £ lC;fc£ < BPl3GaN 
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In x Ga H N (O^XSl) , ^K(t In x Ga H N (0<X^0. 
5) fcJft&3-fr*r£ICj:»J. 03©^4fc^fr<Z)JtlC^SS-frSS©Ay7 
TltlT^ IT, 0-3 (D^^^J^^M^ ^±©M-$:^$-^:^t- < 
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ffi(Dt?v-~~ytf$:ffo r , mmi izizv rcmcom. re a^£±^£ 

«f7T>f7, -e(Dfi&. Xhf*;V (MgAl 2 0 4 ) (Z) J: ^ &jf&icft©^^f& 
, SiC (6H, 4H, 3 C£^tf) . Si. ZnO. G a A s . Ga N^CD^ 

[0 0 24] 

(A^77l2) 

igs^T. 5 1 0°C^TTtf. UT^/^IC>!K^ M^^XtCT^^E — 

712^2 0 0^">^^ hU-^0mJ^X^M^^> a 
[0 0 2 5] 
1 <£>^fc^^#/i 3 ) 
AyyTm2&-&^ TMG0>#lh#>T, M?: 1 O 5 0°C^ t±#$-t§ 0 

i o 5 oricfco^b, mc<i^^tcTMG > y^^—ytfxfciavv y > 

K - a N i: y 1 ©l^t^iM 3 £ 5 Am®l)|TM$-t^c ^ 

1 0lfWi#IiiA^77lJ: 'J Ii«9 0 0"C~ 1 1 0 Ort^ 

In x Al y G ai _ H N (O^X. 0 ^Y, X + Y^ 1 ) Vm&X^. ^(D 

mmtmzm^^&xitte^tf, iH<«GaN, m&o. 2^tcdai x g 

m&O. 2 Q • cmjcU^^^VN^ Si, Gef 0niM?:i2 0l« 
- -[-0 0 2-6-]- 
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SritiUUS i^lXl 0 19 /ci 3 K-^lfeA 1 0 .1 G a 0.9 N ^^ 1 
hn-A(DMf^^$i±. fits i S:±«)t7>F-^Al 0>1 Ga 0 g NJf 

-JU(DY> K-^G a NJgfr£fc5 Afi:, MSglC7> K-^A 1 0 .1 G a 0.9 N 

...t-5.2.0t>- n - A.CD B M-H-iP & ^ 7 . * i±£o f b T ^ 7 £ 2 

[0 0 2 7] 

ms=<DmtmmM&m--5 > .... .. 

7jMC ^ it 1 0 5 0TCtffl{Ctt7>K-^GaN<l;^d: 

6f3 0iW«#l5S: 1 0 0 ^> ^ b n - AO We^st 
^ 3 ©Sftft^^M 5 % I n x A 1 y G a H . y N ( 0 ^X, 0 ^Y, X + Y^ 1 ) 

. 2gTOAl x Ga H N, SfettYifttfO. 1 OT© I n y G a M Niltl>^ 
^^^©^^V^b^^ffrJi^&tl^'rv^ I n G a N $r^^$^r^> 
ftf>_tJCA l ^^^-ft^^&^Si^S^tc, A 1 &-£tr^ft4&*M£tt 

[0 0 2 8] 

-(^ttl6) . . _ . 

Um$: 8 0 OrtCbT. ^-V U T^X^^lC-^JU^X.. TMG, TM 

1 (h U;* ^;i/>f >^?A) ; y^f-7 ^^ '/-7 f'-^in 0i4 Ga ()i6 N| 

_ I 0 0 2_9_] 
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*fC, 1 0 5 OtJlChtf, TMG. TMA. yy=E — 7 % Cp2Mg ( 

>>*n^>#^:n-;i/V^*£/^A) £Mv\ M g £ 1 x 1 0 2 Vcm 3 K-:/ b 
&p^[A lo.l Ga 0.9 NJ: ^ Sp ^ 9 * ; KJf7&0. 1 fim<DmmT*f%-g:Z 

£b<teAl Y Ga 1 y N (0<Y<1) 3 fcffgte b < , *gjH$<P 

JKT©K^"e^S*S ih^Ii bVN c 

[ "cro 3o] • _~— — ™ - 

(p^|n>^^ M8) 

i^T 1 0 5 0tt, TMG, T>^ — T, Cp2Mg$:fflV\ MgUxi 
O 20 /cm 3 K-^tfcp^GaNJ:iJ/d:6pin>^^ hjf8£0. 1 ^m©l 
ffT^S-ft*. pin>^^M8tIn x Al Y Ga H _ y N O^Y 
, X + Y^l) T-mf&-e%+ *<Dmm*ftlZfBlt>*j<DX'\Zt3i\^ ftK^Ga 

[0 0 3 1] 

fttC&^T, 7 0 0t:t7-- Uy^^K p§yjg££ e>fc{£^^fci--g> 0 
[0 0 3 2] 

^ttpf hjftl^niy ^>£*£:^Vv 01 tC^t"ie)iC^2(^^b 
[0 0-3-3] 
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-f ytrm<DA u J: *J&£ p A-/ Kltl 0 £ 0. 5^mOK)ltMtS. — # 
lyf^^ICi: ijmm^-&fe^2 CD^<t^J^^^M4 ©^©{CttWi: A 1 &^tJ 

[0 0 3 4] 

*©LE D^^-iiJli^fpjm£2 0 mAiZ-B^X, 5 2 Ojxm^fcfiilf 
U t77>f7l^±tCGaNJ:y^§A^77li:. S i K- a N «fc V & 
§n!n>^^M^, f -l^Fii© I n G a N J: »J «:6?gttSi:, Mg 
K-^AlGaNJ:y^5p|I^7 7FIi:, Mg F-^GaNi^^pIn 

-tt £ V f-£-0-.- 2 — 0 . 4 -V<£T $ m # $*-4 0 %^ 5 XX,%Jb|± S^it^ 

[0 0 3 5] 

»J1 fC£^TfSl 0Mll^i#I3 fe^S-frSISJC, Si&lXlO 
17 /cm 3 K-^LfcGaN$:3 # mCD^^'EM^i*. $ £ 3 (Dmtm^m 
&^$«^{CS i^lXl 0 17 /cm 3 F-^LfeG a N £ f £ffi*±££ 
Ml £:l^«£LTLED*?&fts!gLfci:£5. ^JteM l ©=b<Otcj*«!!UTm 
*T*S<fcf 10%iITl^, Vf, MKK«SlI-©^ttS:f t« L E 

_ . ■ [0 0 3 6] 
[11M3] 

Nli fj3^§Al?:4 0^">^ hD-A^, SifelXl 0 l8 /cm 3 i&— &C F 
-^bfeAl 0>1 Ga 0t9 NlBl«:6 0^">^ hn-Ai:l:3 OOIf^S 
ICBtULT, &&@3 /im©S^«Jii:'rSfifitt^«lCL/TLED|g^S:#fc 

[0 0 3 7] 
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[0 0 3 8] 

mmm-i-tmmzLT, v-yr^r (cd £Vte&mfa2 ocDjtter- 2-0-0- 

t>^hP-^©GaNJ:U^§;t777l2 1, 5 n m(DT> K-^G a N 
^hD-A) WS i K-^CDA 1 0#1 G a og N<fc U B M £ 2 *lTg& 
[0 0 3 9] 

-9-77^7St(Z)ffi, iftJCttt 7 7>f 7 0) J: ^ ftI^i#^H& 
6#»<fc i ;ft£S^©_t&C^ l©Ga Nl^^^it, ^tf)^ l(DGa NJitf)_h 

(c s i o 2 ^, mitty¥miktfmmiz&^ki,iz< ^mm^u^izm^v, 

£ ^tC-tO^SIlR^^bT. fufBlg 1 0G aNjf£>_ht::fl2CZ)G aN^fiSt 
> S i O 2 <D±\zm20)G a NM&^lRJlCJfcgSitT. I^fRlTf 20GaN 
*#3R#oTSS2(DG a Nl?:li^ Lfc^fc^^S*&«V%S r ^*^-fb 

[0 0 4 0] 

3 2 4 ) 

^ICISI:8 0 01CJCLTTMI, TMG, T>^ — T$:/SV^T> K-^ I n 
0.05G a0.95N J: *j&£^3 £>^fc^3^ftJl £ 5 0 Oitylf* hU-ixtf)MP 

[0 0 4 1 ] 

(nWt^V KM 2 5) 

1 0 5 0t(Clt, S i £ 1 X 1 0 19 /cra 3 F-^lfenMA 1 Q2 G a 
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Q8 NM> 20*>^bD-Ai:, T>F-^ (undope) G a Nf, 20t> 
hD-At^ai: 2 0 0 JgflUgLTfcSH&lg^O. 8 ^m©»IIi: 

fflU AU^tflttfm ff * 1/ < tt A 1 G a N S:^t?fi«? i i: 1 5 ^ 

£&m&i><* m^ i- m^^mm-k 1 o o^>yx b p-ajsu:, 

[0 0 4 2] 
(nM^ KM 2 6) 

»V*X. SU5X1 0 1 Vcm 3 F-^ , b^nii[G a N <fc y n #j3fc#-f F 
1265:0. 1 fiLm<DmmT-f&&Z1*:&. Z.(D n flflfttf-Y KM 2 6 te, . fS-ftJf<&. 
M^FI^lt^MU GaN, I nGaN^$tS3i:^ltl<, at 
f 10 0^->^'^ hn-A~5 Am, $ e>*C«F£ L<&2 0 0^>^hD-A 
- 1 /tm(Z)JgJ|£X^^S*ezii:^M* LV\, Z<Dn 4 FM 5 teiISm S 

[0 0 4 3] 

C^ttS 2 7 ) 

#CtC. 8 0 0tt% T> F-^(Z)I n 02 G a 0 8 Ncfcil^^>^^M> 25t> 
^bn-Afc, 7>F-^I n 0>01 Ga 0>9g NJ;^^SiiI, 5 0t>^ 

_bu-j*%:ttK.mmi e rfji&mm&i 7 s*>.v.x bn-A©#it-f#pi 

s£ (MQW) ©MI2 7Sr^S1±S. 
[0 0 4 4] 
(pM^*;^I2 8) 

#ac> 105 orxA> F?*?:?:c*/i/¥-#p||ft*M' FJ18 * y 

<. ^oM!6 J: y MgH X 1 O 2 Vcm 3 F-^bfcpMAl 0 3 

Ga Qi7 Ni:y«:6pW^7^l2 8 & 3 0 0 * y #7. b n -^(Dm^&M.. 

s-es. 3©pi^r^^yM2 8iipi^»^F-^ifcii:t^\ 
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m^fatb. n WMtJ?: F-y IT^P ^ U 7^ii$tifc i f , 5gL<&7>K 

^^12 8<7>J^jP^O. 1 fimSAT. $ &C#F £ L < & 5 0 0 3ry ho-A 
J^T. i%ftl<a3 0 0t>nhn-AS(Tt:iit5„ 0. UmJ:»J 
^migTj£m£-££>^ pgg^ y?y~7M2 8tpizt? ^ v *? if A U < & *K 

A 1 G a NIK Mt5 L DI?^I L^>t < Mx.il YM#0. 

2&±0)A 1 yG a j_yN7?^>^Xt^ 5 0 0^">^^ bD-A^TiCHltSZi:^ 

h n - 2±£k±(Dmm^l&&-t z> i: b v*. 

[0 0 4 5] 
(pIM-f KM 2 9) 

3fctc. ;t > t >y ^x^;i/^ - ^ p I^r ^ ^1 2 8 J; »J /h $ ^, Mg$:l 
X 1 0 19 /cm 3 F-^lfe pIG a N J: y KM 295:0. 1 v m 

KH26i:iC<GaN, I nG aNt^$^^^^lllV\ CLOD 
MtepM*^ KM 3 0 $:te$t5|^©A777li:bTt;^L, lOOt 
h n - A~ 5 m, $ £>tC$?i; b< W: 2 0 0>t*>^X K n 1 /i m(D 

[0 0 4 6] 

(pI^7'>Fl3 0) 

#CtC Mg 1 X 1 0 2 Vcm 3 K-^Ufep^A 1 0<2 G a Q g NM> 2 0^"> 
^hD-At, Mg$:l XI 0 19 /cm 3 F-^lfcplGaNl > 2 0t>^* 
* hn-Ai:«:^Ii:MLt«:5JSJ||gO. 8 Mm©iMi:^^ pl^/ 
7*; KM 3 0 ^©MtinM^ 5»; KM25£[HID<:3f-vyyg!D 

Z>fcth(Dmt. ItMt^c 3©pfltf*^y KM 3 0 CDKW*;4#tC|Kfe U«;V^^ 
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, 10 0t>^hD-Ag±> 2 £ L < It 5 0 0 ;*> fy. 

hn-AJSU:. 1 ittm£(Tt^$^It^It LV^c r©p<||*^y KM© 
tf*»<JD^«*»««:^:^ < It, < t § ^ 

[0 0 4 7] — — — — 

(pf3>^ M3 1) 

--SmtC._M-g_-$:-2-><_L_oi^cm?_B^.XUfe V>M G_a_N_<fc JJ_ft_5_p_j!l .=* > # * 
M105:1 5 0*^9 7s hD-A0lIt-^$f So p{&!ln>## hjfte5 

[0 0 4 8] _ — — - - 

^is^e>^*;tui/. ^2tc^f j:e>tc, r i e^sic*: *jgjtM©piW3>#* 

[0 0 4 9] 

1 2 2 3 <£>itM£Mm£ii£. ft£Sffi!ote^M 

tf>* £ ^Ste^M -t * . 

[0 0 5 0] 

?JctC 'J ^ ^ffiCD^SlCN i / A u J: y ft* pM3 2 S^tSo H 
2tc^-f J:?&cpm@3 2S|^<pI^7*;KI30, pf3>^^M310 

2 ^m^Cfl&^^Lfcp^^ F113 3 -^S^fltffiS^fcniBJ 

H M4CD^ BtCHW^ A 1J: U ft* n3$i 3 4 
[0 0 5 1] 



ffi§E#¥l 0-3075872 



9 — 286304 



W8m&&. 9 x - A0t 7 7 >f 7S«OMS:f B LT 5 0 ^m^CDjpS 

[0 0 5 2] 
[»J5] 

^l£Ml IC£^T> ^2©gft^¥^#Jf 4/£;gB3MC, S i & 1 X 1 0 19 /c« 
— 3 f- ^ bfe-G-a-Nf1:-2-0 ^> m-tr-^rr>F - ^"A 1 OrlOG a 0.9 
0Nl?:2O^>^hn-Mt$tT, Z.(D<^y*L 2 5 0tm^£-t*\ 

jpi. 0/tm(iooo o^->^*x hn-iO (DmfeJ-W&k Vte&ftZ 2 (D&t 
[0 0 5 3] 

4fc^##M£&ftJgbTV\«6;ii:lCi:»K Vf0i^LED, ffigfitCD V—iF Hi 

m i ] ttm<o—mtemvi%z> l e Dit^-o^^t- m^wngig. 
[02 ] *$&mcDm<DmMwiz&z> LDi^ti^^t^iia 



ffiIE#¥ 10-3075872 



9 — 286304 



i • • • 

2 . . . j% y y 7 J§ 

3, 22 - • • ^KDifbWm 



-2-3- 



5.2 4 

7 • 

8 • 

9 • 



3 omit&^mfa 



1 0 • 



1 2 



-n-H _ 



2 0 



10-3075872 



9-286304 

mm*) mm 
mil 




i 



ffiliE#¥ 10-3075872 



9-286304 



mm 

ra^gi] _eu.__- ... _ .. _ 



i 



10-3075872 



4$5f£ 9-286304 



mm 

[ffi8fl##] Q0Q226057 



1 



0-3075872 



#^ 9-286304 



ffi m a 



r 0 0 0 ?. 9. fi 0 5 7 1 



1. 3EJE$U§H 1 9 9 0^ 8^18H 
ft— /fr- ^^mpsl^rU_h*fflJ}^4 9 0 0 



1 



&§E# ¥ 10-3075872 



i ni$ PAGE BLAi^K (uspto) 



